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We present several theoretical results1 for the phase shifts of higher partial
waves for neutron-deuteron elastic scatterings in the quartet (J = 3/2) and
doublet (J = 1/2) channels. This is the first case in which EFT has been
successfully applied to these channels in a systematic way. Only the pionless
case is investigated here, reserving the inclusion of pion exchanges for a later
investigation.
Results for the quartet case are shown in Fig. 1. The phase shifts in
degrees are plotted vs. the CM energy of the system. The only experimental
results available in the literature are phase-shift analyses for processes with
protons 2. Yet, their agreement with our theoretical predictions is excellent,
indicating that electro-magnetic effects are not significant at the energies we
study in this work. Potential models like the ones based on the Bonn and the
av14 potentials
3 give also similar results, but it is important to notice that
we are able in principle not only to reproduce their results, but our effective
theory framework with its well-defined power counting will in addition allow
us to include higher order corrections and external currents in a consistent and
systematic way.
The doublet case involves the solution of two coupled integral equations
(see for example 4). The S-wave component relates to the triton bound state,
and will be studied in a future work. We show our results in Fig. 2.
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Figure 1: Real parts of the first four partial waves in the quartet channel of nd scattering
versus the center-of-mass energy.
Figure 2: Real parts of the first four higher partial waves in the doublet channel of nd
scattering versus the center-of-mass energy.
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